Differential effects of protease inhibitors on 1,25-dihydroxyvitamin D3 receptors.
We describe herein two different effects of protease inhibitors and substrates on receptors for 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) obtained from the intestinal mucosa of vitamin D-deficient chicks: inhibition of binding of 1,25(OH)2D3 to its receptor and stabilization of the receptor. Both L-1-tosylamido-2-phenylethyl chloromethyl ketone (TPCK), a chymotrypsin inhibitor, and N alpha-p-tosyl-L-lysine chloromethyl ketone (TLCK), a trypsin inhibitor, block [3H]1,25(OH)2D3 binding to the receptor. Fifty per cent inhibition of binding occurs at 20 microM TPCK, and 100% inhibition at 100-200 microM; TLCK is about 25-fold less effective. At higher concentrations (10-100 mM), the chymotrypsin substrates N alpha-p-tosyl-L-arginine methyl ester and tryptophan methyl ester and the cathepsin B inhibitor leupeptin also inhibit [3H] 1,25(OH)2D3 binding to its receptor. Different inhibitors and substrates interact with the receptor differently: TPCK (20 microM) and N alpha-p-tosyl-L-arginine methyl ester (10 mM) are reversible, noncompetitive inhibitors, L-tryptophan methyl ester (20 mM) is a reversible competitive inhibitor, and phenylmethylsulfonyl fluoride (300 microM) shows no effect on [3H]1,25(OH)2D3 binding to its receptor. The most stable form of unoccupied 1,25(OH)2D3 receptors from chick intestinal mucosa was that obtained from a low salt chromatin preparation (t 1/2 = 6.0 h). The presence of KCl drastically decreased receptor stability (t 1/2 = 1.8 h); and the addition of 2.5 mM CaCl2 further reduced their stability. Phenylmethylsulfonyl fluoride and Trasylol inhibited the KCl-induced receptor instability, but did not prevent the additional instability in the presence of CaCl2. In summary, TPCK and TLCK exert direct effects on the 1,25(OH)2D3 receptor molecule, independent of their protease inhibitor function. These compounds may prove useful as covalent affinity labels for the receptor. On the other hand, phenylmethylsulfonyl fluoride and Trasylol stabilize 1,25(OH)2D3 receptors, probably via inhibition of KCl-activated nuclear protease(s). This receptor stabilization will be advantageous in receptor assays and/or purification procedures.